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(57) Abstract: 

PURPOSE: Provided are a method for preparing a cyclic olefin-based addition polymer containing a 
polar functional group, an optical anisotropic film containing the polymer prepared by the method, and 
a display device containing the film, to prevent the deterioration of a catalytic activity due to endo- 
isomers. CONSTITUTION: The method comprises the steps of preparing a catalyst mixture 
comprising a group 10 metal-containing precatalyst having a ligand containing the oxygen atom to 
combine with a metal represented by &lsqb;-0-(A)-0&rsqb;_n M(R1)_(2-n), a first cocatalyst of an 
organic compound containing an element of group 15, and a second cocatalyst capable of providing 
an anion and weakly coordinating with the metal of the precatalyst; and addition polymerizing a 
monomer solution containing a norbomene-based compound having a polar functional group in the 
presence of an organic solvent and the catalyst mixture at a temperature of 80-200 deg.C to obtain a 
cyclic olefin-based addition polymer containing a polar functional group, wherein the total amount of 



the organic solvent is 50-800 wt% to the weight of the total monomer in the monomer solution; the 
yield of the addition polymerization is 50% or more to the total weight of the monomer; M is a metal of 
group 10; n is 1 or 2; A is a C1-C20 linear or branched alkyl, aryl, aralkyl or alkenyl group, or a linear 
or branched alkyl, aryl, aralkyl or alkenyl group containing a hetero atom such as Si, Ge, S, O, N, 
etc.; and R1 is H, a C1-C20 linear or branched alkyl, alkenyl or vinyl group, a C3-C12 cycloalkyl 
group substituted or unsubstituted with hydrocarbons, a C6-C40 aryl group substituted or 
unsubstituted with hydrocarbons, a C6-C40 aryl group containing a hetero atom, a C7-C15 aralkyl 
group substituted or unsubstituted with hydrocarbons, or a C3-C20 alkynyl group. 
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^Jf - ^#3* ^tt^ ^^1- ^ 10 ^ ^-fr ?l^ D f), 15^ ^ -B-7) 3^v§-°] 
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^ icSL^Tll X^-*Hr -g-^^r ^-7}^^^}^ ^ X^*}^- ^iel% 43H&7fl ^-7> 

^ ^--8-71, ^va, ^1^^ ^^i^ -¥-7> ^^a- 

^1 ^ Ml t!r «S 



7fl-^*1 10-2005-0053096 



°}*\& f^^^r TFT-LCD21 JiLSl^. H.^(multi chip modules), 3*}3ji^(IC), <y*fl 

^S7]^:(printed circuit board), 3*r4i*fl^ -g-^l^m- ^*BlM(flat panel display) t$3_3_ ^ 

^-efl^ ^ ^ « ^^5. ^^^1 *«-^|S.-H *«-*Jofl «1*H ufl 

vH^*^oJ -S-^Sj-jI ^S^-fraf ^g-*^**! CD, DVD. POF(Plastic Optical Fiber) *r ShS- »*Mi*H. 

^BflAlel Jg#, *)-fr«Jll*r ^2iL*i*r4i*», ^*^r-a ■g-e^el *2M^(Blister Packaging) ^ fils.* 

3^*3 *eH«3l ^« 0 Vl 2-°S£r, ^7] ^r-g-^I l<fl i4e^\} «><4 ^-ol ROMP(Ring Opening Metathesis 
Polymerization), <flm«^sT**«. 5 *Wfl ^"fr # <r Sft^. *8 1*3.41 Ni, 

1] 



ROME, 



Addition' 



*MMJ°1 371] <g<>1*H, fSL ^l^-M-*^. ol^-^-ol ^£)^ <g^;S$>8 ^<>J -^(Reaction 

injection moldingHl 2l*fl 3^. 7l#o_5. Af-g^c^ #o] ^M(Tenny) ^§-°f) *1^"M *1 5,011, 730:21 °fl 7flA)s}o] 

ROMP-^*!^ -i-^-i- 7|)^«V7l 3|sfl ROMP-^th^ll- Pd Ranev-Ni *r ^ #^fl^ £l*H 4^ Mh§-*1^ 
H^^cf. o]sqo(js. ^7V§^j^l 01 Hi-g-si ^7V^ ^jaj ^-ol)7> s) ji 5lcf. 




^■^l7f ^aJcJ-ji J£ul3$^(Plastic News, Feb. 27, 1995' p.24). ^-^^ oi 

e^-A] ^o] o] ^^^1^ -fi-El^o|^.£7l- ^ ^^(Tg < 200lC)-i- ^of^^o] ^cflH|<H5. 7 

^12} ^7h of*}*! -g-Bim ^S.S^ ^^db-§-p))o|) cfl^- MjSj^ol ^<H^}cf^ ^^o] ^c}. 



ul^-^ 3,330,8155:^ *^H*H^ #31^711 ^lat*^ ^^^7flAi^>ji ^0.14, *] 

^^^^^^1 10,000 ol^S. ^4-^58:^-. ^7] Jie]^ ^-^^^ -^7Kaddition) 

^0.5.^ 7i]ol£.j= ^01 [Pd(C 6 H 5 CN)Cl 2 ] 2 f^B^-i: ^.^.*>Sl^(Gaylord, N.G.; Deshpande, 

A.B.; Mandal, B.M.; Martan, M. J. Macromol. Sci.-Chenx 1977, A1K5), 1053-1070). ofl^S.^ ^^B^l 

^^(Kaminsky, W.; Bark, A.; Drake, I. Stud. Surf. Catal. 1990,56,425). 



^^0.5. JL^Z}?} #7} ^ ^SisL Aj-g-S]7] fl^l^ ^Bl^, ^Bl^ M-o)E^o)^ ^d]U 

^-e], ^ni^- f -3-, ^Ef^- qg, ^-*# f aaf ^ ^ -¥-71 a^^l cfl«- «^oi ^^cf. ^1^-^ 4 

4.831,17251^ ^ofl cfl^r #el^^ ^7fA)7l^ ^a]^^^) (BCB)^2l -ff7l*l£ 

-I: ^ XI ^. D l^*l ^13,330,8 1551-^ ^ ^-8-7l# 5L^}^ ^^"4^ "J-^^r 7flAl^-ji &cf. 
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* ^*r*r *£^<>1 ^^^(Fink. G. et al. MacromoL Chem. Phys. 1999, 200. 881). zl2\x) °1 *&*8€r 2tM.\S ^ 
**V* (polymer chain)*!] i^^^uf §^ ^Aj^g. ^o]^cfl ^o] yt^. c^o] j£oj^ >yel]<y, ^^l^, 

*1^*1 *fl5,179,17l3L^r °f]1i^4 ^-efl^JlsL-^Ei **«■*«)* *]3:i5Hr tf'a* 7flAl3]-j7 <& 

°l *^°(^ *efl«* w r H"# S -S-^l^n)^ ^^s. € #°B^ 7fl«-^ ^o) §e]oj 

£.^^1^ <>l *«£l3. ^12:51^ *«*8te *<>H}*r^, #21^4 ^ 5 Jf 7H<4 

°f| tflsfl ^^^^^(Risse et al., Macromolecules. 1996. Vol. 29. 2755-2763; Risse et al.. Makromol. 

Chem. 1992, Vol. 193, 2915-2927; Sen et al.. Organometallics 2001. Vol. 20, 2802-2812; Goodall et al., 
5,705,5033:; Lipian et al., 6,455,65031). 

c J=°l*« [Pd(CH 3 CN) 4 ][BF 4 ] 2 iciLifi *fl^fl a *Hf*fl* ?^4*r 3* ^ ^^°] *J1 ^ 

^(exo) ol^^^l* *J^aJ-°-S. ^sl^r ^L^^KSen. A.; Lai, T.-W. J. Am. Chem. Soc. 1981, 103, 4627- 

4629). 

eWRisse)*}- ^-Sr(Goodall) *1] 5.705,503^ ^S4*7l» 7 r 4*r ^^1^1 cH^^-o) <^ 

£(endo) ^^.S. *1^ *^*J* 7Ha1^ &Ef. 7lsq. ^ q-^ ^jsl^ ^^-g. 

«-*Rr S+^fe**!**! 3.9*0 ^-cfltil 1/100S ^Af-g-sia^ 

olsq- ^o]^ ofl^fls.7) SE.*r 0MIH7I* MJi^-a- *tf*rfe ^3-9-, ^«J|* cflu] ^ l/100°t]*1 1/400 

a]o} ^r*^ ^ ^ ^ d jj X|7j*M7 r <H3j$[tK ^^(Lipian) ^ofl °1^HH 6,455, 650:£°1) 

*1*r Cfl«l Cfl^ ^A]^ ^^!7ll ^^^11- f^*r*r 7flA]^ o.uf <>W^7]Sf ^ ^ 

-8-711- 3L^*Kr ^^^]# ^^^^ H -r^r<>) 5%<H] #<LIL M-bR*^. 

J£^V el^oV §<H| o}^- ^.^1 (Sen, et al., Organometallics 2001. Vol. 20, 2802-2812)^1^1^ [(1,5- 
Cyclooctadiene)(CH3)Pd(Cl)]-i- PPh3^ ^ Na+ [3.5-(CF 3 ) 2 C 6 H 3 ] 4 B- Q ^ a^nfls. °fl 

iciiidl^: ^*Rr ^V-g-oflAl cfl«l ^ 1/400 ^ £ oj ^ofl^- a}-§-^ 40% <>1^ ^^S. 

6500 ^5:^ €-7.>^ 7^ ^^1# $ ^SL^SL ^Cf. 

el>i] -i-oll sit}- ^ (Risse et al.. Macromolecules, 1996. Vol. 29, 2755-2763)<H)>H£. [(a 3 -ally)PdCl] 2 ^ AgBF 4 
£^ AgSbF 6 ^ Af-g-«>^ uJ^cfl^Efle 60% ^£^1 ^-i-^: ^^r 3H1 tfl«fl ^.Jl^^. 

^€ ^f-^1^1 S-^f^ol 12.000 ^£^1 l-2)-SVJl. ^w] 1/50 ^£^1 ^nfloj:^. AV^gl^. ^ D B# 4 

^ ^V-g-Sfe °\-fr*r ^]^HflH7l4 ^H]^7lS4 ^ ^ ^-g-7l7> *^^>eloi] tifliH*}^ inJi\a^ 

^-o) ^n|)%>y7>Hlofl tifl^^J ^«1-^ "U^om ^-^^lTm, <^ol^-^ ^Ej)o) ^^>el7 r ^ ^*7H] ^l*fl 
£-3. ^S±Z)o] i^^^l o]^^^-j4 oj:^. ^^-g-^ 0 i°.?Q°-^ ^nfl^o] ^«>Sl7l aD^-o] ^o^ ^-^^ ^lq. 

(Risse et al., Macromolecules, 1996. Vol. 29, 2755-2763; Risse et al., Makromol. Chem. 1992, Vol. 193, 2915- 
2927). olsj- 501 1 #rrfl ^y<a] o]^| ^}^^| cfla) ^ Dfl oj:^^ ^7.f^o] ^ ^ ^7)# ^-B- ^^dl ^^a- 

^ejss 44-71* X«-«r^Jiq^ €r^« ^^1 ^efl 7l##^- ^^-§r. ^s}^ ^^1^1 &7>^, ^oj 

^ Cf^- ^-^^r ^ 4*71* £^-*Hf- ^^-Vil^l ^^)^1 ^SL ]£^r ^^AJ, ^ ^ 4-§-7l# 5.^ 

■g- ^^^1 a cf^. s-^j^ ^.x}^ 7 f ^oj, f-# A ^l ^ul, ^-e|^ol ^:£7> ^-o.^, <i<L>^^ ^ ^oV^^i 
(oxidative stability)^ ifl^-^ol -f^^fji 7^o]s>^( toughness ) ^-#^^0) -f ^ %-g-7ll- S# 

^ «^^1 BE. ^ -s-^^r ^-el, ^, ^ ^ 7 1 ^(substrate) <fl tfl^- ^^o] of^^v ^ 4*7l# iE^sf 

^ 3iel^ ^efl^Tfl ^-7> ^^^1^1 ^Idfc^* SJol^f. 

^•*>^ Jieiqj *^|«7f| ^7> ^^sl 4^ w o Vt 3* ^1^*V^ 

^ ^T^^l ^ s.^^ ^4^)5., S] 5.^^71^; cf^ ^ S.#(multichip modules)^ ^7.}^^o|] Af-g-^ ^ 
Xi^, ^ 4*71* 3L#SHfr uiel^ ^7> afldE^Sl* ^l^«r^ ^ol^r. 
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i) ^>7l 2}^3 13. 5L^]S)^. ^r*f £«-*Hr $-fr*Hr Hl^l- 7>^1 10 ^ ^ ^"fi- ^}#^; 

ii) 15^ «4l *7] fl-fh**! ^113:#nD; oj 

*7l-g-nJ ^ #7) ^ €^8*MI 80t: ^ T 08:51) <: 200^^1 *£*f|<M. ^ ^*7l » infill 

^-7] -f^l-g-tfl <q ^-7] a**H -8-^? # cB*B 50-800 *g^%°M, ^7] # ^ofl cflt_v 

-*7| ^7f^^l^ ^r*£- 50% ^8 ^-8-7l# i^*Kr -ire*]^) ^7\ ^*fl<*j A2l»^.- 

<S**H 1) 

[-0-(A)-0] n M(R 1 ) 2 . n 

Mxr 10^ ^<>lJl; 
n£- 1 31^- 2*1 Ji; 

Arr ^4:^ 1 vfl^l 20^ AJ^ £ ^ 7 >*1 ^ <y-z] cf^ t ofl^, ^vj, 3L^r Si, Ge, S f 0, N ^ «^># 

*Hr 7W tW, of^, tt^Joia; 

R 1 ^ 1 ^^1 202] a ^ 7^1 <&^, ^^^1 ^ ^ 

3 ^fl^] 12^ a]^^^; ^^4,^ BE^ ^1^:^^ 6 vfl^] 40^1 *J)BflS 5L^"^ 

6 40^1 <=>>^; ^^^5. SE^r ^l^r^^l ^ Sr^^r 7 15^1 ^f^-^(aralkyi); 3 vfl 
^1 20^1 ^^^(alkynyDolc}. 

at}, ^7) ^^^S. *fl^£|^, ^-^o] 100,000 o)^, ^-8-711- Jie]^ ^efl^Tfl «¥-7> 
^^)# 3L^*>^ 

100.000 ^ ^-§-7)-!- Jiel^ ^-e^^l -^7f 

ofl ^7f^^o^ Ji^}*^ ^-^ ^-8-711- JL®^ 3H%*§ ^7V ^^1^- Ji^-irS ^IS^cf. 

^ ^ f^£«H^£ #^B^ go] tflw] aj^ #p!1^o,s 100.000 <>1^ ji^-^i^-a- 

^*^^r ^*fl ^tl^aja.^. <^]5+ ^ <&*\ *m ^ ^-8-71^ ^ms] 

<LS,#l *rv$ »^^2l7> *§^JL. °)^-&*r^ «-9^el<fl ^id!^ o)^ ;g^-c»l ^^Jcf. nf^l 
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10 ^ ^ 3i^r"fl; ii) 15^ ^-8- -fr^l s^#°l *fll2:#«it; ^ iii) #<>i^.^ ^ 91°.^, ^7) 

1) 

[-0-(A)-0] n M(R 1 ) 2 _ n 

10^ -g-^r°l jl; 
n^: 1 3E^r 2o]Jl; 

A^r ^hfc^r 1 iflX| 20^ *i*§ 7\*\ ^ °\%, ^fSS, ^1^, £^ Si, Ge, S, 0, N ^s] sflEfls. 

^TT £tt 7W ^fl o>*^, tt^^o] ji; 

R 1 tii ^±^r 1 *fl*l 20^ a~ 7M1 ^^]^, 31— al^; 2.^ ^ ^ 

m±<*r 6 vfl^l 40^] of^; i^sH^s. a)^*] ^ 7 15^ ^^(aralkyl); H=fe 3 ^ 

*1 20^1 ^^(alkynylWcJ-. 

(sj-^ 2) 
D(R 2 ) 3 . c [X(R 2 ) d ] c 

D^- 15^ ^i-i- ^^<^H; 

cxr 0 3^1 ^^H; x^- ^, £^ ^olJn; 

d^ f X7> %<y ^g-?- i^iji, X7\ ;§-?-, 2°i^ f x^v ^e]^-<y 7$^. 30]^; 

r2^zvzv 1 Lfl*i 20^1 a^- ^ ^^i. SU. ^sK^s. a!#^i be 

*f ^1*51^ 3 12^ ^^-^S. 6 vfl*] 40^ <>V^; ^ 

^ <thh^r 7 ^4 15^1 oV^^(aralkyl); H^- 3 ^^1 20^ ^7] ^(alkynyl); 

(^^r 1 ^^1 10^ ^ 7\t] ^ <g72)4*H. 1 vfl^] 10^ ^ 7\t] ^ ^^1)^^: 



^ 1 vfl^ 



^1 40^ o>€)4J^; ^elC^S^S. ^l^^l ^ 6 MJ^l 40^ oj-^^A])^^; 

10^1 7V^1 He)(^-^4i5. ^4 3 vfl^l 12^1 >M 

^l^r ^i^ 7\7) ^ QsL^, ^r^^o.^ T 9X^. 
3) 

(R 3 ) 2 D-(R 4 )-D(R 3 ) 2 

DSR 3 r S**H4 2^|A1 r2^ ^4-54 ^<ys>^; 

R 4 ^8r H:4i^r 1 xfl^l 52] SE^ 7^ ^tHI^I, £^ ^^dtS ^l^^^l ^ 3 

12S] a)^-^^^; £^ ^1^51^1 ^ ^4i^r 6 vfl^] 20^ ^SK^S. ^1 

7 tfl^ 15^ o>^^(aralkyl)<>l^. 

^-71 ^12^:^0])^ ^>7l ^A] 45- SA]S)^ <g<>lcf. 

(^.^ 4) 
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[Cat] a [Anion], 



^7) Sj-^J 4°fl*l, 



Anions ^7] 1. £fe 3}-5K} 2^ ^ MoJ Bflfl^ ^ 5ti^r *-o)£-oloJ, ^b||o|E ( ^nj^ol 

^, [SbF 6 ] _ , [PF 6 ] _ . [AsF 6 ]-. s)*^^oH]^]o|iE(perfluoroacetate; [CF 3 C0 2 r). 2)t^£££^i1]o]e 
(perfluoropropionate; [C^CO^"), sH-^-iS-^^^l^l^Cperfluorobutyrate; [CF 3 CF 2 CF 2 C0 2 n. ^#^^o]e 
(perchlorate; [CIO 4 ]~), ^-^-l:^-^^3£tl]^lH(p-toluenesulfonate; [p-CH 3 C 6 H 4 S0 3 ]") f [SO 3 CF 3 ]~\ JiLe}-el-^3J, 

afifb^- *W ^-ol^^ 71)^1- M-E+tfl^, °]#£ C ats+ anion°l #7]x\o_z_ ^^o] sjs^ 

^71 4^ i^*Rr -^7)^ [NH(R 5 ) 3 ]\ [NH 2 (R 5 ) 2 ] + . [NH 3 (R 5 )j] + f Hl^r [N(R 5 ) 4 ] + *1 #51^; 

[PH(R 5 ) 3 ] + , [PH 2 (R 5 ) 2 ] + , [PH 3 (R 5 ),r,Hl*r [P(R 5 ) 4 ] + 5L^5L^; [C(R 5 ) 3 ] + <y [H(OEt 2 ) 2 ]\ [Ag]*. 

[Cp 2 Fe] + oj^-ol^l 5- (^7loflAl, #7] zVzfo] R 5^ x tfl*) 2 0^ 3L^r 7>^1 ^ <£Q, f^^fl^ 

^ H^r -gfi fJrJH^S. 31^ 3 12^ ^^5.^^; a] 

#5.^ ^If^ta; ft3Hrrii3. Sl^r 6 xfl^l 40^ o>^; ^-3.^0.3. 0} 

€ o}^; ^SK^s. SE^ 7 MM 15^ ^V^^(aralkyl); Hl^r 

4a) 
[M'(R 6 ) 4 ] 
(S*«M 4b) 

[M'(OR 6 ) 4 ] 

zj-q-si r6 ^- «s.««4i; ^L3!^5L ^^-^I^tIM- ^I^h]^] ^ 1 vflx] 20^ ^d^ 7^1 <y-^ t 

6 vfl^l 4021 o>^ ; 3 vflx] 20^ -ti^ 7\*\ Ssl^^^l 18 *fl*1 48^ 4.% 

7M ^ M^o>^^s.Al7|- 6^41^1 40^ of^; S^^IAS. 31— 7 15^ 
°>*^(aralkyl)^c}-. 

¥ <y^-*HH ^7l ^«-§^r 10 ^o]^* »**>^ ^#nfl 1 ^ofl cflefl, 15^ 3L« 

^-^^ ^-#^4 ^^-^ ^^^1-1- 71-31 10 ^ ^-fr *}^fl, 15^ ^4: 

^1^^. ^L^i cf#, S ^7] <£;<flsH) 80 *C <: T (£-51) ^ 200 r ^ £51 

y\ 80 1: ^ t (££.) ^ 170 r<y ^<^1 wV^^j*}^, 80 r ^ T (£i) <: 150 TC^l 



»V^«f7]S.^ ( <#7) ^7]^7\ t}#^^<Hm, l-^^I. #3.5.^^1 31 =1 £^"§-5. o|^-<H3! 

400 % 31^ 50 xfl^l 200 o]^^ ^ ^cf. 
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^7) ^nj) ^7] *}^i>fl o_j=L aj. 7) ^^^1 -g-^ ^2} # ^Afl ^cflu] 1/2500 1/100,0002} 

°o^l^l^. ^ *«3 Jl^X^oJ q-^ J7E]^ #51]^^] ^1^7) #°fl# 

* 1/5000 ifl^) 1/20,00021 <£_o ^"V-MH ^<g«cf. 

21 --#-4 ^ 5a^ *n**Kr saw** ^ 5a^ ^ ^ 

efl^ ^ ^^-ahi ^.<a«t4. ^.<a« 0 i-^ o. ^ ^voii °i#-§- -g-^-s- ^15:^ ^g-ofl ^<y^ ^ 



^^dl(wl-< : >]Am5.[2 f 2 f l]^H-2-«a(bicyclo[2.2.1]hept-2-ene)) 

^•7] ^jSJ -g-*Jjo|] 3^ #7) ^ ^ V -§-7l# i^L^l ^ ^-8-71^. <*)±tl] S.71 oW)!i7l<y 

^2} ^oflofl ^aig, ^7} ^ ^7|f ^"fr*r*r i^L^Tl] ^^#^r f*7] S?-^ 5 ^ S a)^cK 
(Sj-^A] 5) 




Aj-71 3**HJ 5<>(| X\, 

R 7 , R 8 . R 9 , ^ R 10 ^<H£ Sfq-fe 
oi^sH &±<t 4 ifl^l 12^1 H.^ 



e ^Ef^^, H:^^)^ R 7 . R 8 , R 9 ^ R 10 ^S. 

S-JE* A)#sj nl-, 3E.^ &±^r 6 vfl^l 24^ ^ 5U^, 



t3i^->a ^--g-71^ &4i<t 1 ^^1 20^] 7f^i <S:^; l vfl^l 20sq 7 ^ 

^^1 ^^^(haloalkyl); 1 ifl*] 20^ ^d^ 7M ^ ^^1^; 1?:^ 1 20^ 7>^1 ^ 

3 tflTil 2021 >£tg gc^. 7 j.^ ^-^ <g?] ^(alkynyl); 3 vfl^l 202) ^jtg gp^ ^-^ ^<g;7]^ 

(alkynyl); <£*l, S^l^. ^7]^, «-^<&^, «S.^^l^ f SEfe ^<^7]^ ^^7^1+ ^)^:S)7:1 ^ 3 

01^1 1221 4«3.%ta; ^^d, ^7]^, IgS,®, SE^ A)«^7)M- » 

^ «^ 6 vfl^] 40H o>^; ^ % V S, ^I'd, tt^l^. ^^!, »S.tt« f »3.«*0«, £^ ^#^7]i4 *1* 

*«■ 7 Mf^l 1521 cV^^CaraikyD^- j£^M f 

hydrocarbonaceous polar group) 0 ]°1, 
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-OR 12 , -OC(0)OR 12 . -R ll OC(0)OR 12 . -C(0)R 12 -R n C(0)R 12 . -OC(0)R 12 . -R n OC(0)R 12 , -(R"0)p-OR 12 - 
(OR u )p-OR 12 . -C(0)-0-C(O)R 12 , -R n C(0)-0-C(0)R 12 -SR 12 . -R U SR 12 . -SSR 12 , -R M SSR 12 . -S(=0)R 12 - 
R n S(=0)R 12 , -R"C(=S)R 12 , -R n C(=S)SR 12 , -R n S0 3 R 12 . -S0 3 R 12 , -R n N=C=S. 

-NCO, R n -NCO, -CN, -R n CN. -NNC(=S)R 12 , -R n NNC(=S)R 12 . -NO2, 



„ -C(0)N^ 
-R NO2, \ 



-R»OC(0)N^ 



•13 



R' 2 


R« 




RitC{0)Nf 


R13, 


X R13, 


O 


0 


II 




— SR 12 


-R"SR 12 


11 


ll 


O 


0 



y R 12 

-n; -r»n( 

V R' 3 , \R13 



O 

-OSR 12 
11 

o 



-OC(0)N 



o 

R"OSR" 
n 

O 



/ 
\ 



R 12 



R« 



O 



-OSOR 12 
11 

o 



o 

R"OSOR 12 
11 

o 



-B' -R"B( 
N R 13 » N R«, 



,OR' 2 
R"B( 



OR 12 R12 O 

b: i ii 

N ORi3, — N-C~R 13 > 



R 12 O 

I II 
R"N-C 



-R 13 , 



R 12 O 

I II 
-N-C~OR^, 



R 12 O 
R"[j-C~OR 13 , 



A / 

c-c N 

R 12 



R" 
R»* 



A/ 

-R"C-C 



Ri< 



I N R t3 
R 12 



R12 0 O R 12 0 

IS T II II I II 

— C — N — C "~OR 13 , -R"C-N— C-OR 13 , 



-P 



/ 



OR 12 



N OR' 3 , 



R"P 



\ 



OR t2 
OR ,3 » 



-OP 



\ 



OR* 2 
OR 13 . 



OR 12 



O OR 12 

RHOP^ -p' 



1 



/ 



O 
II 



OR' 2 II. OR' 2 ll/OR« 
-R^P' -OP^ nl -RiOPf 1 



*$&7]2] R ll ~ 1 ifl^l 20^1 3^ 7^1 ^ tttt; 1 *fl*l 20^ 7^1 ^> 

3-<&zj(haloalkyl); 1 Ml^l 20^ Bt^ 7>x] ^ 1 ifl^l 20^ 7>x] ^ ttS.^Hfl'g; 

3 20^1 7]-*! ^ ^^(alkynyl); ^hfc*r 3 20^ ^ *f1 ^5.%^7l^( a lkynyl); 

o V ■ 




15^1 »t3-?!(ara]kyl)<>H, 

R 12 , R 13 , ^ R 14 ^ ^rdi; 1 iflx] 20^ 3^ 7^ 1 20^] <S« Hl^r 

7j-*l ^ ^S.<£*)(haloalkyl); 1 *flx) 20^ 7f*l ^ <£*)\|; 1 20^1 ^1^ 7j-*l 

I S.^ 1 ^; 3 20SJ 7W ^ ^7l^(alkynyi); 3 ^^1 20^ ^ ^ ^S-<g?) 

^(alkynvl); ^^1^, ^I'd, ^-3L ^^S, Ss.®^^, ^S-^^l^S. ^l^Slx 5 




^ 91^. ^7} ^ ^-8-711- §Kr Jie)^ -&^)^^] e^sl #Hl^- -g- 0 ^ # cfl 

«1 301-% °l*>°|cf. 



5. cf^. ^"8-7]# aL«-*ffe ^ii^l74) ^^IsL ^1^^ o)^ t aj-^j cf^ ^^^1, ^ ^ 



7)- 



^ ¥-7} f7}^(Mw)^ ^)^£ 100,000 °)<#2\ 5L&*\^ 7V^ ^ SU^t. J f 

' ^l^itb^^ 100,000 ^7.1 l t 000,000^.S. ^^«>^ %o) «}-^-^*>cf. 
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(substrate)^ <r SUol. t 1 *^. 4. ^ 7}^ (substrate)^! Q ^ ^ Xl-^. J£3L^f- 

^ o.^. Ar*^ ^ ^£5. ^3©1 -f^o^ #5j3}^. r 5|S*Iifl7|«: £^ ^^(multichip modules)^ it* 

^cfl ofef ^ 3**71!- 7}*] jiel^ *Mte ^fll^M »X|« « 0 Vt S* °1**> 

(Rth)°l 70 iJM 1000 ran <y %**Ml2.3. 

1) 



R th = A (n y - n z ) x d 



<$7] 13] *M>H, 

riyxr ^ 550 nm^l -M ^43^ -H^r ^(fast axis)^ ^£*<>1 JL, 

n 2 ^ ^ 550 nm°fl>H «%^*1^ ^ ^^^^1 XL, 

d^r 3g#2l ^^l<>]cf. 

^71 a] ty-^ ^#^1 ^^#^1 ^ nx ^ ny > nz (nx ^ ^(slow axis)^ ^^l-ojji, n y^ 3L<$ 

^(fast axis)^ ^^l-o] 51, nz^ ^^1:)* ^^Vcf. o)e^ LCDCLiquid crystal 

display)* ifl7MM C-#eflo]H (negative C-plate) % Ji-* °1*^7H] *J^-S}cf. & 

SE^r, ol f>\<>\ ^a]c^o||^| ^-7)14 #^1 o]^}-^ S.^- <£*$3. 7l#(standard Schlenk 

technique) £^ «v>^ 7^^ ^-g-^ ^^1^-^^}. *%*}7\ r^^H^^-^^ ^-^^1 400 600 ^^^5.^1 

ell- A>-8-^)-^o,^, ih NMR€: 300 MHz^MI OlsIji 13C NMRr- 75 MHz^l^l ^^*V^^. ^*fl2) ^-^^4 
^5.^ GPCCgel permeation chromatography)!- °1**>J1 ^el^H} ^l(polystyrene) ^SW% *}<*| ^^^>^cf. 

TGA ^ DSC^ £* 1^:^^: TA Instrument(TGA 2050; heating rate 10K/min)# ^1*^^"4. 

1-^-^^: potassium/benzophenone^l^ ^ ^^1^^^, i^^^^lfJ:^ ^5-^«H^I-^ CM 2 <^*] ^ ^^1 

51^^. 

^13:^ l: 5-}n^.Vfl-2-^l-^^^^V pfl^ o|] ^ ^ 

2 L aL<y-«h§-7]ofl DCPD (dicyclopentadiene, ^^el^l, 256.5 rot. 1.9 mol), ^l^^^eflolH (tH.e]^l 405 ml, 4.5 
mol), (3.2 g, 0.03 mol)-g- "4-& 3rS-Mr 220 W}*] ^Sl^r. 300 rpm^^ 5 a|^ov 

11 ^sLS)t£ ^>*l-^r *?S1±I ^^15. ^r^. ^1*^ 1 torrS. ^z>W 50 V*}*) ^}^## 

^a^K^r-g-: 57.6 % t <*| 5 8/4 2). 

1H-NMR (600MHz, CDC1 3 ), 6 6.17 (dd, 1H), 5.91 (dd, 1H), 3.60 (s, 3H), 3.17 (b, 1H), 2.91 (m, IH), 2.88 

(b. 1H), 1.90 (m, IH), 1.42 (m, 2H), 1.28 (m, 1H); 6 6.09 (m, 2H), 3.67 (s, 3H), 3.01 (b, 1H), 2.88 (b, IH), 

2.20 (m, IH). 1.88 (m. 1H), 1.51 (d. IH). 1.34 (m. 2H). 

2 L -H^^-g^HI DCPD (dicyclopentadiene. ^^e)^l, 256.5 mt. 1.9 mol), ^^ofa'MeflolM (^H.eJA| 405 ml. 4.5 
mol), *}o)H.S^l-fe (3.2 g, 0.03 mol)* # ^SrS.# 180 r^>^ ^S^. 300 rpm£_^ ja^Vsl-^Al 5 Al^}^-o> ti>-§-Al 
?1 * f ai^Iji ^l**r^ 1 torrid #<& 50 r^l^ ^>3#* 

(^^r: 85 %, ^)4i/<?fl£=41/59). 
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1H-NMR (600MHz, CDC1 3 ), 6 6.17 (dd, 1H), 5.91 (dd, 1H), 3.60 (s, 3H) t 3.17 (b. 1H). 2.91 (m. 1H), 2.88 

(b, 1H), 1.90 (m, 1H),1.42 (m, 2H), 1.28 (m. 1H); <*Hdi: 66.09 (m, 2H), 3.67 (s, 3H), 3.01 (b. 1H), 2.88 (b. 1H), 
2.20 (m, 1H). 1.88 (m, 1H). 1.51 (d. 1H), 1.34 (m. 2H). 




1H-NMR (300MHz in CDC1 3 ): 66.12(m,2H), 4.09(t,2H), 3.17(s,lH), 3.04(s,lH), 2.92(m,lH), 2.20(m,lH), 
1.90(m,lH), 1.60(m,2H), 1.40(m.4H), 0.94(t,3H) 

2 L i<3-«hg-7]«il DCPD (1hl=e)*l, 67.32 mi, 0.5 mol), °}H1ielMM 163 g. 1.0 molX 

(0.23 g, 2.1 mmoDt ^ 200 ^rSl^. 300 rpm-2-S. 5L^SV*g>H 5 a]#.£o> «>^-a1^1 Jf- 9 #SL£J^3 «} 

-§-#^ #^-^15. <>l-g-sH"U torrid ^# 2 *H) <*H*}*i 190 V<^^ 

Sfl^<^*: 65 %, *|4i/«5L=56 / 44). 

1H-NMR (300MHz, CDCl 3 ) : 67.32 (m, 5H), 6.15 ~ 6.07 (m, 2H). 5.11 ~ 5.04 (m, 2H), 3.02 - 2;88 (m, 2H). 2.96 
& 2.20 (m, 1H). 1.92 (m, 2H), 1.52 - 1.22 (m, 1H), 1.38 (m. 1H) 

ab£Qfl 5: 5-^iiVfl-2-^oM)EflolM^ AZz 

2 L JL «&«]:-§- 7W DCPD (<£*= e) A|, 248 me, 1.852 mol), *HJoMN°lH (<£l=^*l, 500 ml, 4.63 mol). *H>lH.S#|te 
(0.7 g, 0.006 moDI: ^ f£f 190 €*>*1 -S:^. 300 rpmS H«V^^H 5 a)#^o> tiV-g-A] ^S_S)^ 

^*lJl *#**|3. °1-8-«H 1 torrS. 3>tt 2*HI 56 TC<HM 

^Si^f (^#: 30 %, ^4r/<?S.£=57/43). 

1H-NMR (300MHz, CDC1 3 ) : 66.17 -5.91 (m, 2H), 4.15 ~ 3.63 (m, 2H) f 2.91 - 2.88 (m, 2H), 2.38 (m, 1H) , 2.05 
(s. 3H). 1.83 (m, 1H), 1.60 ~ 1.25 (m, 2H) , 0.57 (m, 1H ). 

(allyl)Pd(acac) Imamura (Bull. Chem. Soc. Jpn., 1969, Vol. 42, 805) s+ Jackson (Aust. J. Chem., 1978, 

Vol. 31 1073) ^-^<H] ufsf *H2:*Hai}. [(aliyl)PdCl]2 (1.83 g, 5.0 mmol) ^ if oWl d W£til^ S (1.22 g, 10 
mmoDf 250 mL 3 ^H(schlenk) #^^-3^] ^^i}. (50 mL) # ^r°] 4- 1 *1*> ^ *HMSl 

1 *1*>* ^aj-^g (80 r/0.04 mm) ^*f| (allyl)Pd(acac) ^# (85%, 1.04 g) ^- ^Si^f. 

Efl^ 1/2- Pr*)) 

H.efo] <tf°flAl ^nfl^l Pd(acetylacetonate) 2 (acetylacetonate =acac, 3.5 mg, 11 umol), ^ ^ ^- tflHef 
?l^(^Bf#^-5.S.5jl^)^L^o]H (17.6 mg. 22 umol), ^a}o] -^Sj^i^ ( 3 0 mgi n pmo I)l- 250 mL 
Bj-^5L<>1] ^ °] #2}^^^] tq#^5.Dj^- 5 n^ei- ^-o] ^ ^-7) l^l^i 5-ii^^l-2-^^^ 

aV ofllH) A.tfl2(MENB, 10mL, 55.6mmoI)# ^"^^]^ ^ Jl «h§- &5^Wr 90 t5. -irSlcf. 90 "C 5- H 

#5.5.p||^- -g-^^ ^1^. *>ofl ao^sacf. 90 t:^)>H 18 Ai^-g-oj "V^Ai^cf. ai^vo] ^14^ «v^--8-^si ^a^ £ 

y\ ^\A^l 10 Al?V o)j9lo|^ IE«V^>7l <H^^r ^S.^- 18 a]^V «V>§- ^6f] 50 mL ^<H*! 

1- ^-^1 <hi«*^ esa«*. 01 ^^a^ ^^^1 

# ^-5--2l£-ofl*l 80 tS. 24 A]«.*oV #3^03 5-Jt^.\]l-2-7l-^-^^^V Dfl^of) -tq e.^ 7,06 g (^^^ ^^^1 

67.5 *^%)# ^Sic}. 



*}7) 3. 1^ ^-^1 Pd(acac) 2 ^^^1 5,000:1 ^w|<4 10,000:1 *>J1, 100, 



i 1. 
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Bgxfl/Pd 




AI2> 






Mw 


Mw/Mn 




(ml) 


(mol) 


CC) 


<h) 


[gj 


[%] 






*JA|Q|) 1 


MEN8( 10) 


5000/1 


90 


18 


7.06 


67.5 


185,100 


2.16 


^AIOU 2 


MEN800) 


5000/1 


100 


10 


7.98 


76.3 


166,300 


2.15 


^AlOfl 3 


MENB( 10) 


5000/1 


110 


10 


8.30 


79.4 


149.400 


2.45 


^AlOfl 4 


MEN8(17) 


10000/1 


110 


10 


13.57 


76.3 


155,800 


2.13 



<*1 1/2^*1) 

^efol «v>^ o>oi]^ ^ c fly Pd(acac) 2 (4 mg), ^^l^of^ej^ ^HeM^(«^**ASfl^)Ji2iMH (21.1 mg), He) 

AVol^^^i^ (3.7 mg)l- 100 mL ^^-51 el-ess^ 5 me« 250 mL 3^ #^3.<>ll 

^71 ^j^oj] loflAi 5-^^-2-^^^ Dft^cil^EfladO mL)S+ l-?-Sfl 20 mLf 4*4W ^51 «V-§- *£-§- 

80 tS. ^-a^. 80 r*IH Aufl *<*}.§. «^*^<fl ^-^^31 18 A|#^<y- *>-g-A]£u}. 18 a]?> 50mLf-?-SS 

^ElAj Sj^»*tf*l|» 80 r^. 24 a] &^<*) 5-^21^-2-5^^ ^tf ^^<H]^E]]a^ 

6.75 g (^-°J€ #^7]^ 66.8 <£?i^. &4?(Mw)* 100,400 o] 51, MwA4n* 1.93o]$it4. 



^Al^ 6: cJjlH^ufl^^oBon^ 5-^i^-2-7V^Aj^A). iflH^^Ejgal ^5K#"fl: Pd(acac) z . Agflolg. 3:#pflofl 



^u|1^o}-^e)^- Eflnef?l>i(«EH-^S.tfq^)iieflole « 8 .8 mg ( 
^^%)# §4^(Mw)f 184,500 ol 31, Mw/Mnf 2.08ol$c 



1 pmol) *flsqsV5l^- ^aHI 14 ^.oj 

iL<*J 7.43 g 71.0 



^Alofl 7: t^jg,jg,pfi^- -8- p fl °fl A^ pfl^eB^gia^ ^3K**H: Pd(acac) » . jjetiolH 2L**M 

100 tS. ^fl-*!*! ^ ^|)^3Vj7^ a]aH| 6^ j£<y*v ^ o.^ #^*>-§-# ^M}3}a} 5-^2£\fl-2-7H^ 
^^oil^Efleoj 7 95 g (^.oj^ t^^I #^7]^ 76.0 (Mw)^ 181,800^51, Mw/ 

Mn*2.13ol£cK 



*1H1 cfl^a^ 1/2»W1> 



Pd(acac) 2 tflAjoi) Pd(acetate) 2 (2.5 mg, 11 ymoOlr *\&$t *M*fJl^ -3*1*0 1^ *&*3°-Z. ^#-§"§- 

AjAle><^ 5-^^.\]]-2-^^^^V o|l^<H)^EflH o) 8.95 g (-f-°4^1 *^7|^ 85.6 ^^%)# ^> 

^ (Mw)^- 195,30001^, Mw/Mn* 2.3 ol£c}. 



Pd(acetate) 2 tflAjofl (aUyl)Pd(acac) (2.7 mg, 11 ymol)# A>^-^ ^-g- ^l^^fjl^ AJ A lofl l^J- ^<yt!: o_5. 



(Mw)* 185,000olJl, Mw/Mn* 2.2 olojcf 



AjAl^l IQ: crgag^a ^pft^ ^f-^ 90 roilA^ QS£gjAl 5-^V^-2-^>^^^ pfl^^l^Efleol ^(#pfl: 



J=e}-o| ^ oj-^Al Pd(acac) 2 (3.4 mg, 11 umol), ^^S^o>^5l%- E]|Mef?l^(^EH-^^5Jll^)^?]| o]e ( 17 6 mg> 
22 umol), HelAfol^sq^JjEA^ (3,0 mg, 11 pmol)# 250 mL^^lH l-ej-^^ofl ^oj^^^ o] ^-e^Ho)] 
5.4^: 3 m£# ^-o] ^ Aj. 7 ] ^i^cfl 2oflA^| ^12:^ <^S.d^l 5-iiii^l-2-^^ ^ # ^l^^l^Hfls(io mL, 55.6 
mmoDt -S-^-oflAi ^Ji *£.!- 90 tS. -irS^. 90 *C^Aj 18 aJ^V ^of| 5 q mLt^^t ^oj -^^^1 f^^^l 
^-oj i oif^o] oq^<4 ^.oj^oj ^aijo) ^^^-^ ojoj^ o] -S-e] ^ufl7l^ ^elAi sl^^ ^S^l 

# ^^-°-^lAl 80 TC£ 24 Al^^i ^32:^ol 5-^1^.^-2-^^^^ ^l^ojl^tfla^ 7 0 3g (^°J€ 

*^7l^ 67.2 ^-a)-^ (Mw) * 167,898 o]ji Mw/Mn -2. 3 ^cf. 



Ed 



(acac) o . 2g.ej|Ql 



^fl^ »pM^ gj*£ 100 9flS.eiAl 5-^-2-^^^ ^^cHl^Efle^ ^K^nfl: 



^^&*£§ 100 X: €S^A]^l TiJ-i- ^sl^ji^. ^a]^1 10:4 ^<at!: O.S. ^^-§-1: ^Al^o^ 5-^J£\H-2-7H3-aJ 
5JAV oll^ofl^Eflso) ^^.^1 6 9 g (^.ojxg ^^71^ 66 ^xl^. (Mw)* 157,033olJa Mw/ 

Mn=2.4 olcf. 
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Ed5 



-^Al^i^gj^ 14: cjg 



acac, 



1^1 



(BENB. 20 mL, 100 mmoDt ^-g-^ji ft«k&£.a> 90, 100, 120 tS. £3->M*i *fls]^JL^ ^A]ofl is). * 





(mL) 




(h) 


-r *5 


Mw 


Mw/Mn 


(ol 


[%) 


^AIOII 
12 


BEN8(20) 


90 


18 


14.02 


72.1 


186.200 


2.07 


*JA|0il 13 


BEN8(20) 


100 


10 


18.43 


. 95.0 


157,100 


1.88 


^Aldl 
14 


BENB(20) 


120 


4 


16.30 


84.0 


130,000 


1.85 



S>7| £ 3°fl M-^M- flS? ti-o) ^-g-°« 



. (10 mO-l- Af-g-^ja. ^^5=# 90, 100, 110 tS. 



3BL 3. 









AI?J 






Mw 


Mw/Mn 




(mL) 


(^) 


(h) 


[g] 


[%] 






*JAI0tl 15 


BENB(20) 


90 


18 


12.86 


66.1 


149,400 


2.02 


! ^AIOII 16 


BENB(20) 


100 


18 


14.37 


73.9 


138,700 


2.00 


^'AIOH 17 


BEN8(20) 


110 


18 


17.28 


88.9 


113,800 


1.96 



aaloia 3:»pfl°n mgy<^ 1/2^- «n 






(mL) 


[BifXH]/ 

[§¥«!!] 
(^Elbl) 


CC) 


A|?J 
(h) 


-1- 


Mw 


Mw/Mn 


Eol 


[%] 


^AIOII 18 


BENB(20) 


2/1 


90 


18 


11.66 


60.0 


128.100 


1.94 


^AIW! 19 


BENB(20) 


2/1 


100 


18 


15.69 


80.7 


120.300 


1.93 



-^Ajcfl 20: t^-p 
2 t >e)l°|£ 



^ o>^]a^ Pd(acetate) 2 (4.5 mg, 
mg, 40 umol). ;e ^i^^ (5.6 

#5.5.4^- (5 m*)# ^<H ^ ^ofl 

ai is ^im-^m 

•&<Ha*=h 18 a]^V^o|1 50 mL 

2-7HHJ*N'£ -^tHl^^S] 10.02 
153,033 °)^L Mw/Mn=2.4 o]^. 



20 umol), ^HU^el* tflH^l^(^Ej.^i2.S.^^)^.eflo]E ( 32 .o 

mg, 20 umoD-g- 250mL $\®3. #ef^H<8] ^^^Sl^-. °1 #ef^H^) c] 
3<4H 5-^^5-2^1-^ ^>y- (20 mL, 100 mmol) 

^-^} o««*<4| ^efol €^^1 4^1^ 

514=^ a*i**l|-H 80 t5. 24 a|^o> ^3:^ 

g (^-^^ ^"^1 *^7]^ 51.5 (Mw) 



- 12 - 



^711-^*1 10-2005-0053096 



^^ofl^sfij 18.04 g #^7l^ 92.8 ^flcj.. ^f%= (Mw)* 148,200 <>lJL f 

Mw/Mn* 2.2 ^ISi^f. 



Pd(acetate) 2 cflAlofl (allyl)Pd(acac) (4.9 mg. 20 umoD-I- AV-g-fV $j-g- ^]^*]-JL^- ^A|oj] 20^ a o Vl 3 
tt**;*!*!*^ 5-ii^\fl-2-/m^Sj^-^^ofl^BilH^ 12.06 g(¥<a« #^7l^ 62.0 *^%)t- <25S 

&aV^ (Mw)^r 142,000 °]5L, Mw/Mn^r 2.5 

^ SWH Pd(acac) 2 (1.39 g), ^"flU<>)-<de)^- tfl ^ e}-7l^(^E}-#^5.2fl^)ii^]ol e (7.29 g), H&)aH>1^ 

3.*? 4! 5:^*1 (1.28 %m 500 mL^^H t^Hi ^F^WJI 300 ^cf. cfl^ ^ «>*7]oq ^7] 

1^]A1 ^13:^ 5-icii^-2-^>g^AV pfl^^^Efl (1046 g). 3<>\}*] 5-^^-2-?}-^ ^ J r 

^ofl^Efl s(3Q82 g), l-¥-<*S (8300 g)-fr ^ofl^ ^ H^s}-^ 80 TC5. -§-^cf. 80 t:<H)A^ ^ dJ] -g- ojj _g. cfl^ 

-§-7l°fl ^<y*};H 90 Al^oj. ^tg^-g^^ o. ol ^ov «h§-£-oPo} ^ ^£71- tk 90 Al^V $.o\] £-g- 

-§--& 43 ^7)3 ^ejAi 5]^^ 80 ICS. 24 a|?V*o> ^tsrfoj 5-^^-2-^^^^ p|| 

^^tfl^sj- 5-^^-2-^^^^ -¥-^ofl^Efl e oj ^<§^1 2.2 kg #^7l^ 53.8 ^%)# 

*K (Mw)€r 115,000 °1±L, Mw/Mn* 1.6 °l»ch 

S^o) «v^. oj-oflAi Pd(acac) 2 (6.0 mg, 20 umoO, ^"fl 1 !^*!^ flH3}7l^(flE}#^3.ifl^)l£eflol e ( 32 .o mg, 
40 umoD, HelA>o|^ S .« : ajc>.^ ( 5 6 m 20pmol)# 250 mL^fe -^e^^l ^S}^. °1 ^#5. 

5 ^ ^ Aj-7] ^1^^) l^i 5-^J£\fl-2-n^^A]- ufl^o{|^ t fl a ( 9 mL , 50 mmol)^ 

3oflAl ^1^^ 5-^^-2-^^ ^ AiEfl s(io mL { 50 mmoOf aJ^^a] ^ jt 100 -%r%^. 

100 -i-^^- c1#S.S.«fl^ -§-nH# Ai-^^-cfl ^t|*>51t^. 100 X:<^a^ «>^-o] «J-^-g-<^oj ^ 

^j^feoV^cl-. 18Al^^<H] ^^3l50mL -g-^* 5j^lL> ^ ofl^ofl ^-<y*>aj ^^oj 

-^^^1 ^^^^ <£$nK o) ^ ^ufl7l^ *\^& ^I^^oflAi 80 rsL 24 aI^ov ^ 

5-^J£\n-2-?H^^<4 nll^ofl^Bfle^ 5-^^.\3-2-n^^A> ^^oi)^^s.o| ^^^-^) I6.02g (^^^ 
^^1 83.7 <2.3X*\. (Mw)«- 182,300 °)ZL, Mw/Mn* 2.13o]^cf. 



5-iciLvn-2-^^^>y- ^-f cHl^tfl a oj ^at^^ 17.8 g (^°J« *^7l^ 93.1 

5L, £7}^ (Mw) §J Mw/Mnf ^ 164,600 ^ 2.43 <>lSJc}. 

^AHl 26: ^pfloflA^ ^^-(^n^Pdracac) .) 

250 ^ f €il l-e}.^ofl ^v 7 ] ^3:^1 5 ^ 5-^^^-2-^^^WtflolE ( 5 . 0 g, 30.1 mmol)S} -t-^SO (10 m£)«^ 
«1-gt^. °] fel^Holl c1#a_a_ofl^ (3 ^) ofl ^-o] ^nfla_ Pd(acac) 2 (1.83mg, 6.0 pmol), ^W^3,&\s£S-^ 

(1.69 mg, 6.0 umol), S ^ «0 ^ ^ s] ^ eflsef7) ^(^Ef^^_^5ii|^)^^]o|H (9.64 mg. 12.0 p mo 1)1- ^^^Jl 18 a] 

?>^<y- 90 r J2^:3l-^Ai «)-§-Al^t4. H}-g- 18 Al^f Aj-7l o+^fi] 6\]^c{] ^°}f>}o] ^A«o] 

^[#1- ^a^. ^1 ^J^i-g-i- -S-el ^7) ^e^l ^^^11* ^*A«.oflAl 65 24 a1#-£-o> ^ah^^ 5-^j£ 

«-2-tt«f M*»^J S. #^^1 4.79 ? £ (^#: ^^^1 «:**fl #^7l^ 95.8 ^^%). oj ^^sl f^(Mw)* 

203,000 o) ji t Mw/Mn *& 2 . 6 <>1 & t+ . 

A3AH1 27: -g-oflofl A^ 5-2nJlvn-2-^^oM^|olg^ (#°B: Pd(ace.tate) % ) 

250 ^ fl « a. #efAia.oil a> 7 ) *\]z-o)) 5 ^ 5-in^L\2-2-^^ofAflEflolE (5 ^ 30.9 m mo 1)4 *^^! (15 m£)# ^-^ 
*>Slc1-. <>1 §^ao|] (1 ro£)ofl ^-o] ^ufl5. Pd(acetate) 2 (1.4 mg, 6.2 umol), HelAj-o]^^^ & a.^ 

(1.9 mg, 6.8 umol), 3l ^^%^} x d^\^r n^7]^(^^^.^n^)iL^]o] e (10.9 mg, 13.6 umol)# ^f-^^JL 4 a]^V 
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^34. °l 3?i-I-§- ®*%7}S, a*i«-°B-H 65 X2S. 24 5-^j£k3- 

2-<&&*\*m°]£. ^*fl 4.45 g^t- <£#^ (^*: <EHMfl 86.7 f^%). o] ^^]^ ^.^^(M w )o 

279,618 °] J2., Mw/Mn €r 3.23°1^1^-. 

AjAlcfl 28: -g-«tioW*l S-^AVB-2- gg«VA!|*nolBg) ^tft Pd(acetate) - ) 

250 m« fl^H #B^H°I1 ^7) ^Sofl 5 o) 5-^2£ifi-2-e*t|oM|tl|ols. (5 mL, 30.9 mmoM I-?-*! (15 ml)» 
^^^f. °1 #2}^^] ^SS*l]f?- (1 mi)ofl ^*flS. Pd(acetate) 2 (0.7 mg, 3.1 umol), ^e]A)-o]^.^^j ^^^^ 
(1.0 mg. 3.4 umol) 5 ^l^^el^ ^m^)^(^Bf^£^^)j£3)o) e (5 4 m> 6 8 umol )§ ^-<ys}Ji 6 a]tJ^ 

90 t ofl/f jai&^Al «V-g.Al^cf. «V-g- 6 *m * °*l A cM ofl^oi] ^<y«}-aj ^^o, 

-§-^2^. °1 ^^i#-S- -S-el ^*fl7|5. ^tfAj Sj^^Afll- 65 ts. 24 A]*)-g.o> ^S}-^ 5-^^.^]- 

2-4«°>4}t|<>lH 4.70 g^l- £$4 M*#: tf^l #^7]^ 91.6 °] ^M)B] f^^(Mw)^- 

484,033 °]Jl, Mw/Mn 3.11<>l$icK 



*lAlofl 29: W^<$ £z^Jdlz2i^£MM£l^ (^ p fl: Pd(acetate) » ) 



250 me 41 «3. f2}iaoi| aj. 7 | ^3.^ 50] 5^^-2-tl <:> Wtil 6 lE (5 mL, 30.9 mmol)4 (15 me)lr ^<y 

SVS^K °] (1 me)^ 4-=-*l #n|)^ Pd(acetate) 2 (0.46 mg, 2.1 umol). S^yc^^^^r^, j£ 

(0.64 mg, 2.3 umol). ^ c^^^o}^^^- E fl e e1-7)^(^E^^S.^^)^.eflol e (3.6 mg. 4.5 umoOl- ^-<y*}JI 8 Al*>* 

^ft*}. o] Vgfi-fr -n-e] ^7)5. ti^H s)^V *S*£.«-°1M 65 t:S. 24 Al^o). ^^oj 5-^31^-2-^ 

?«>WB||om|| 4 44 Qo}^ ( ^^. : j=<y^ #^7l^ 86.5 °1 f^l^ ^^?(Mw)^ 

472,666 <>1 JL, Mw/Mn £r 3.03*1$^. 

^a1<^1 30: 5HHfr-*-7liti Sr^jdh2z^£!MM£l^ f»*»: Pd(acetate) 2 ) 

^^r7]7V -H°J-*LV-§-7Hl ^7) 5^ 5-ic^.^l-2-^^Hflo]^ (5 mL. 30.9 mmol)^ f-?-<a (15 m*)# 

^-^^la^-. °1 ^r-§-7]ofl q#S.^ofl<a(l meH #*1|3.Pd(acetate) 2 (0.7 mg, 3.1 ymol), Me] Afoj^^^^ 
(1.0 mg, 3.4 umol) 5 i^H ^a}^ e] ^ EflHe>7l^(^EH-^5.^|^)i^o] e (5 4 mg| 6.8 umoOt 6 a)^>^ 

130 T?oflA| Ji«V^^ «V^-A]a^. «V-g- 6 A]# ^lofl ^7] oflS*^ 

°) ^^#1: -S-el ^7)^ ^eVi 5?^=^ ^^^oflAl 65 tS. 24 a1^<^ 5-±2L*&- 

2-tt««M^|S 4.51 g* ^^t+ (^: ^^^] #^7]^ 87.9 o] ^^)^ &4?(Mw)^ 

368.200^1 Jl, Mw/Mn ^ 3.1lol$lcf. 

^AHl 31: Jlo^l-^-71^ 5r^JMz2zaa£MM£Ll^ ^ Pd (acetate) ^ ) 

3E«V7]7> -H < a-«}-§-7)oil Aj- 7 ) ^3.^ 5^ 5-klvl-2-ti d M tfl *1 H (5 mL. 30.9 mmol)4 (15 me)# 

^^^S^f. °1 ^-§-7]ol] (1 me)oJl ^-o] Pd(acetate) 2 (0.7 mg. 3.1 umol). Hel4°ltS.«!^I^?! 

(1.0 mg. 3.4 pmol) 5 ^^^^^-5- tfl H 5^7} ^(^^1-^3.31)^)^.^0] e (5 4 mg> 6 8 umoDl- 6 a]^ 

150 r ^lAi JH^-^Al ^-grAlS^. «i-g- 6 A17J flLdJ «];^-^ 3}^2] <H]^ofl -f-of^O^ ^5>J ^^-^] ^j^^- 

•i- ol 4Jsl#-a- ^-el ^:°B7l5. ^elA^ ^!^^-oflAi 65 24 Ai^<y- 5-^^.^- 

2-<g^*Mn<>]^ *«*q 4.17 g# (^^: -f-°JS #^7l^ 81.2 ^^%). 0} ^^}^\ ^^f^(Mw)^- 

273,500^1^, Mw/Mnr- 3.42oigc]-. 

^Aloj] 32: Jl^V^^uil 5-^MVfl-2-^^Eflol^ £g (^nfl: Pd(acetate) » ) 



ia^:^)7> ^-^-^ JL^-gr^ol] ^-71 ^1^^ 50} s-in^^^-^^^M^flolM (5 mL. 30.9 mmol)4 (15 m£) . 

°) ^^lofl tl^^^^rd me)<H] ^r<3 #^H^ Pd(acetate) 2 (0.7 mg, 3.1 umol), He)A}oj^sn.y jc^^ 

(1.0 mg, 3.4 umol) S ^^I^^WhIw ^mef^l^^^^^S.^^) ^o] e (5.4 mgf 6 .8 umoOt ¥°J^JL 6 a]^ 
^ 170 "CoflA-J jutiV^A^ tit^-Al^tq.. «>-§- 6 a]# ^oi) «V-g-^ 2}^^ oi|^^i ^.oTsI-^ ^^fil 
^ ^^4. °1 -n-e] ^n87lS. ^e^Al Sl^^- ^!^^-<H]Ai 65 24 Al^o> *i^>a} 

2-9j-^o}Afl t flojE 3>82 g-g- ojo^^ ( - #: ^oj^ ^71^ 74.4 ^%). ^) ^^1^ ^-AV^(Mw)^. 

175,400^1 Ji, Mw/Mn^& 3.520]^^. 

^ A H1 33: ^#^^f^ &x*m ^^S. 90 r^lA-1 5^^-2-<^^oMleflo1^oj ^tH^pfl: (allvnPd(acac)) 

Pd(acetate) 2 cflAj^ (allyl)Pd(acac) (1.48 mg, 6.0 umol)-!- A]~§-^ ^1^*}JL^ ^^H] 28^- ^^t?" ^^^^ ^ 
S'^-ir^r'aAl^ 5-^^vn-2-^>^^<l nll^^l^Bflsoj 5 60 g (^.oj^ ^^^] ^^7]^ 56.0 9i 

^r^V^ (Mw)f 141,000 ^]J1, Mw/Mn^r 2.3 <>l$cK 

Pdracetate) . . 5-^MI-2-^#^ 

250 m* ^ef^a.ofl ^7l ^^^] 12) 5-^Vi!-2-^^^^ ^l^<Hl>i^s.(5.89 g, 38.7 mmol)4 -» 

7) ^lS^) 5S] 5-ic^\?l-2-<a:^o>^^olH (15.0 g, 90.2 mmol)4 t-^f-S? 41 ^y^VS^. ^1 #e}^3^1 ^^s. 
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5 ml°\] ^r<y # D B^ Pd(acetate) 2 (2.89 mg, 13.0 umol). H^A>o|^^^j^^r^^ ( 3 62 mgt 13,0 iimol) 5 ^^oV 

^el^- ^HeM^(^#^^^)^M^ (20.66 mg. 26.0 umol)* ^^32 18 a]*}-S-<S 90 t<>1M H^^^i 
-§^1^. 18*]*}^] ^7] #-§-#* 4|«*<fl €^ ^3#* <*ojt}. of ^"i-** 

^Vfl £3 °HJ3Mm^ 10.48 g* <9£tK^*: ^ 0 J« 3^71^ 50.2 <>1 ¥*J8* 

^4f(Mw)^ 144.000 MwAln-S- 2.4 °l#cf. 

^A|ofl 35: ^jjyfl 7H=Hj€j*l- pflljofl^EtiH. / j=l 7 > «g^tt*n t\\2i (#ofl: Pd(acac) ^ > 

250 me 4! €3. f-2}^3.°fl ^^flS. ^nJivH ?HHM<j: "fllj<fl^=. (16.74 g)^ icJiLvS (4.44 g)*f *°1]5. ^ 
■?-<ffl 37 -^^Sl-a^. °1 f^al ^-¥-<*3 (5 meH Pd(acac) 2 (4.79 mg)^- ^ a]-o] -^$flAj (4,41 m ) 

s+ tq#S5.*Hf> (2 m*)°fl ^^opd^ ^eet7l^(5aEH.^^5fl^)^.eflo|E (2 5.2 mg)* ^sKa 18 
<&90 r«HH jaavsv^ ^r-g-^m^. 18 *°fl ^7] «}-§-#* oil^o^) ^-<y^cx} ^^o] ^ 

^-* ^£1^. °1 ^"i-* ^715. s)^^- 65 24 ^l^-f-^ ic^^d! 

^ ^HMj^-tf ^^ofl^fls 12.96 g* ^acK^r*: 61.2 ^ %). o] ^tf*fl 

^ t«(Mw)^ 164.000 °1 JI, Mw/Mn-8- 2.02 

^A]<ti 36: ^VB ^^^AV^^ofl^^g./^^M^.vn *7f*frtt* ll ^(^^Pdfacac),,) 

250 me 4^^1a*e}^^l JciiHd! ^F^^KJ- uflfHl^s (14.64 g) ^ ^-^^ (6.14 g) 4 f:^ (37 

me) 1- ^ o) ^e}^3.d\] #-?-<d (5 ntfH -^^1 Pd(acac) 2 (4.19 nig)*} H^aVcI^s.^^.^ (3.86 mg) 

^ ^#5L5L^m (2 mlHl ^ ^ifl^o>^el^- EflH^l^(«EH.^s.s!|^)iLeflolE(22.1 mg)* ^^^JL 18 Mtt * 

90 t«lH Ja^r^-H «H-a1£cK 18 M «>-§-§:* o*m*°fl ^-<aifa -^% v *fl 

#* ^a^. °] ^#1-**^ ^7lS. 65 xtSL 24 ^m*^ ^2:*>^ ^-^^ 

*J]*lH)^]iL ^^^1 12.08 g* ^ SI cf(^*: ^<y^ s.^^ %-^7]& 58.1 ^%). °1 
^Hl^ §4f(Mw)^ 116.000 ^>1^-H. Mw/Mn-c- 1.97 °]%L*±. 

250 ml 41*3. 5-^^.\Q-2-oMtflo]H (13.57 g)^ «|^^il>d! (6.82 g)^f (42 m*)# ^^^Sl^. 

0} -g^aLofl l-^^l (5 me)ofl ^ *r^2- Pd(acac) 2 (3.9 mg). ^Af^§^«}^ (3.6 mg) ^ c]#^5.n|]^ (2 

meH ^ ^^^^^^"^ EflMsJ-7li(^Ef#^^^^)^ellole ( 2 o.4 mg)# -f-^^Jl 18^1^0]: 90 *C 

18 a|^> jfiofl -8-71 «V-§-#* <Hm*ofl ^-U^ ^^^1 **«^| ^^i#* ol ^1^1 

#* -fre) &v%7]3. $\^& 65 r-S. 24 ^IS-^ 35^^ ^-a^^L^!^- 5-ic^\S-2- 

oM^l^^l ^^-^l 10.4 g-fr ^^tt^*: #^7]^ 51.0 ^^]^ ^^^^ ^4t(Mw) 

^ 231,000 oia.Ji. Mw/Mn€- 2.11 °]%L^. 

^Alc^l 38: 5-2cA\<l-2-MoMfo]H / gjfl^gjjl ^-7> ^^^1 ^1 3E: (^nfl: Pd(acac) » ) 

250 ml ^ #^3^1 5-^a.\8-2-^:^oWBl)o)^ (8.2 g) ^ ^±2.^ (3.2 g)^ (47 me)# ¥ 0 J^5ai4. 

o) #^3.^] tl#3.3*flfJ: (5 mt)<$ ^91 Pd(acetate) 2 (3.2mg), ^e)Af<>l-^S.^!^5L^ (4.0 mg) ^ 

^e)^- ^H^7)^(3SH}#^5.^.iJS^)^.e])o]iE(40.0 mg)# ^Sj-JZ 18 ^1^^> 90 t^l JE«V^Ai ^>-g-A]^c}. *Y 
18 ^71 «v-g-#* o+^oj ofl^oj) ^-<a«V<^ ^^-i-^^Sa^. ol %^#* ^715. 

^l^^^lAi 65 VS. 24 ^l^ov ^^V^ ^iiJi^^ ?>^^^> -f-fio^tfliM 

^•^^1 8.85 g* ^S^K^*: ^-^^ 5^ #^7l^ 77.8 ^a>^(M w )^ 198,300 <>1 

« Jl, Mw/Mivg: 3.44 ol ^ cj-. 

^Al^l 39: ^^.vfl ^^gjAV J^ofl^Efljg. / ^.Mvn azLa^agj ^ (#^:Pd(acetate) o) 

250 me 4)€^ ^l^d ii^(phenyl norbornene) (4.5 g)^- ±2.*$. ^>^^^i ^-^ofl^tfl s. (9.19 g)^ 1- 

(30 me)# ^ °1 #e}^a^r^#^-^^^: (3 m£)<Hl ^r<d Pd(acetate) 2 (1.98 mg). m^Aj-o]-^.^ 

(2.47 mg) ^ ^°fl^^al^- tfl^?l ^(^Ef#^^5fl^) ^.ul)olM(14.1 mg)* ^^^Ji 18 90 V«t 

>H JH^V^^Ai ^a]^c}. is a]^V df.6\] «V*** *flfi*<H) ^<y*V^ ^^-^1 ^^** ^Si 

°] 4j^#* ^^)7lS. ^tHAi -^^^ll* ^^5-^-^1^ 65 "C^ 24 a1^<>> ^3:^ ±2.^ ±. 

Ji\fl 7>4^^<d: *«^^«fl^ **«-*H 8.28 g * ^^^(^*: ¥^^1 5L±.v\ 60.5 ^1 f^*fls] * 

§a]-%=(Mw)^ 132,000 <>lXiaI t Mw/Mn^ 2.69 oia^f. 

gl^ofl 1: a^^LSL^M^j 5-^Vfl-2-^^^^V^^cH1^^1g ^^(^fliPdCacac) .) 

sj-iv^ofl-tBfle^ 1.23 g (^<a& #^7i^ 6.4 ^st^-. 
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*>7l SL 5<H] v+tfM- *<>] 65, 70. 751:3. «JM?1 3^ ^st]^;^ ^l*f) n^f ^<|] ^ ^-OsL 



S 5 , 





(mL) 




(h) 




Mw 


Mw/Mn 


[g] 


[%] 


bIBOti 1 


8ENB(20) 


60 


18 


1.23 


u- 6.4 


124.600 


1.54 


bIBOfl 2 


8ENBC20) 


65 


18 


1.30 


6.7 


134.200 


1.67 


oiiaoti 3 


BENB(20) 


70 


18 


1.52 


7.8 


137,100 


1.68 


biuioti 4 


BENB(20) 


75 


18 


2.15 


11.1 


146.100 


1.88 



glmoa 5: f(allvl)PdC11 ^nflofl ^ 5-^Vfl-2-^V^ gj^> °fl^on^Efl a 6l (S»qMH:»«< =4000-1) 

H.efo| ^ ©HHH ^uflo] rCallvOPdCll 2 (6.0 mg). ej# ^H^l^(^#^5.^1^)^^)oi je (22.5 mg), S.*sJaV©1 

#5.^*2£^ (12.0 mg)t 100 mL 3 €H #^3.^1 ^-<a^cf. o] § ^a<H) «-?-<a 5 mt» ^ ^ 250 mL 
f-^aofl 5-^^^-2-^V4^^^ ^^°fl^^e(l0mL)i4 t^Sj 20 mt^ ^-°J^^^f. <tf*°1M *r°fi -g-^^g- 

E.eJ-o| »v^. o>o,]Ai #pfl?l rCallvDPdCll 2 (18.8 mg). elf- ^B^l^(€Hf#^-ilS.5fl'd)^.^]olM (70.6 mg). ^ejA> 

0 lt^^-a^^ (36.1 mg)l- 100 mL $\*&3. ^^3.^1 ^<3*}5icf. °1 ^ej-^^ol] l-^<a 5 mLl- ^^Jcf. cf^ 250 
mL4}€H #el-^H^ 5-:t:a.v£-2-?}^ ^>L> ^-^ofl^Efl s( 5 m L)sJ- l-¥-*J] 20 mLl- #<fr°fl>H ^r u fl -g-<3 

-§- -g-°-S°l] ^-^^al 90t S. -l-a^. 90 r <fl*1 18 -V-g-l-g- ofl^vg-ofl 

^oj^^o.^ <g*l ^^t+. 

H.efo) ^ ovoflAl ^pflo] [(allyl)PdCl] 2 (188 mg). eJ# ^H^i(«EHWASJ*^>2i*|<>|H (1.06 8), HeWoj-B 
S.*9^3E^S (361 mg)t 100 mL^te ^^^} -f-^^VSl^. °1 10 me# ^^cf. cfs. 2 50 mL 

^5^) -g-^ofl f-^^i-ji ^# 90 90 r <hh is *i «h§-*m^ ^v-g-^ oim-i-ofl 



*1 40% 



4 olMi ^ »W ^^^^> 80 t: ^l^^l ^^ofl^- ^r^^^l 100.000 °l#o]*li£ ^0$ ^ 



\d ^^flofl «l«fl ^^^^1 ^oi^lJl ^^1^ 4-8-7]ofl jt^^^ofl ^nfl^-Aj^ ^o|^[ 

^^.S- ^r. ^ 4^-^, ^^^f7l- Hl^-H. 7[^1 ^^7V^*5E. 80 r; ol>y-oi ^4-<H] £ 

100.000 <£^r ^ 5Ua^-. 

^Al^l 40 0M 42: ^^-8-71^- ^ ^-ell^Tll o|»» ^ 

-y*H) 4. ^^Hl 19 5 -a^l^l 25°*M -8-nflofl is}?] j^cfl 7 l7fl^ g-^.^^ ^ -g-<^-§- 

X|asvsa4. -8-^!# «}sb11- oi^.^ -Pre} 7]# ^oflA^ ^ ^, ^ofl>H 1 

*rJZ, cfA] ^-^7)^ 100 ^r5E.ofl>H 18 &3^t%^. * -10 r<Hl^i 102: ^ ^o\S. 

(knife)S. -Pre) 7W^fi] ^em^ ^ #x}7} 2% ¥^1^1 ^^cf. ^t)" 

^^1. 400 vfl^l 800 nm^Sj * -^4^-1- «Hi*Hft^ ^^l"(n), ^^•I'^l- (nx-ny)^ (ny-nz), ^^1 ^ ^ 

7^1^ 71 71 KOBRA-21 ADH)# ol^-«faj ^vflpq St(Re)^- ^Af^-Jir ^#^3fo] zfs. 7 l- 50^ ^nfl 

^ a(RG)^- * r 7l 4-^^ 2ofl Orel-Ai ij}-^ ^ vflsj x-axis^^ St(Rth)* ^l^SS 



(^^ 2) 
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R q X COS O f 

Rth= sin 2 <9, 

2.$ Re 5+ Rth SHW ^^]# t+¥ <H ^ (nx-ny)*r #*i-&*Kny-nz)» *|<£*r5fti* 



S 6. 



=? s 


Elg §2" 


mm is 






(/zm) 


(%) 


n 

(iii) 


(nx-ny) 
*10 3 


Rth 

(nm/jura) 


(ny-nz) 
♦ 10 3 


40 


^AlOII 421 
g©*JI(100) 


THF(560) 


114 


92 


1.52 


0.008 


5.78 


5.78 


^AlOtl 
41 


^AIOII 1921 
gBSI(1Q0) 


MC(360), H TL(200) 


120 


92 


1.50 


0.009 


2.13 


2. 13 


42 


^AlOfl 2521 
^&Xfl(100) 


TL(560) 


103 


91 


1.51 


0.012 


3.29 


3.29 



3=:3L 40 423 ny > nz *1 ^Bl^tl 0 )^ <fi- 



1-^-^ ^#<>fl 3^*1 R91- ^Sr£^r ^#SJ 
"^■^^(negative birefringence; ny > nzHl 3 It 3} 



3) 

nx ^ ny > nz 

(nx ^ *1^r ^(slow axis)s} #^*o]jl ( ny i=. jt^ ^(f as t axis)^ **i#°lal, nz^r ^*fl 

& ^ ^--8-71^ JL^«r^ Jie)^ *efl«;fl ^*fl# o}-g-*V ^ sg~o_ ^efl^Tfl 

*}"§-7l£| ^f}-<4 ^ofl uj.^ ^ ^^^o] ^aj.^ ^ 5U *H Of^>H LCDCLiquid crystal display) 

43: -¥-<§M1^ S. acAVB PVA fl* 

-S A HI 19 51 5-^21^-2-7}-^^ ^W^l^Efl es] °l-g-*r*i 80mA^ #-fr5_ 6m/min3 ^ 

*1 (line speed)S. 3 3] SsLuKcorona) * ^*Mr ^^*>a^r. *>-§-5S-§- S^*** 20.7S.5iJl. 

cfolit^ °H^-(diiodomethane)# A r *«* 3#*l>8- 22S. $J9l^, 76.9 mN/m<>l & . 

SS.H-(Corona) ^ 30 ^ PVA ^^#(iodine type.2L.S- ^J£7> 44 %)# 10^% PVA 

t-(roll) ^]^r ^. 80r°fl*1 10^ ^94. H2i ^ 2si^yn ^-^1 PVA 

^ 31 e]^ ^ufli- AV-a-*>^^ $««4> 4* 5a^, ^g- 

^]2:Wo V ^^S. ^12:^^ ^ ^*7l# 3L^«r^ iiJi^7|] ^4^1^ -f^*]^ ^"^^H" ^ ^ ^-§-7]# 

^ ^.Zj-^O) ^Sl^Jl, S ; 9-S7f =L7l) 7fl^S]ol ^^A^ ^>^^ ^-o.s. A}-g-:g ^ 

« *2fl^^l ^7> *^5(|<H| S.<y^^ ^*7l^ g-^ofl ^4^1 *$1$SH ^^o| 7>^^ C^oj:^. ^^9] 

3L*]±x}-%- ^ A r -g-^ ^ ^cf. 

(57) ^^^1 

1. 

ii) 15^ «■* -B-71 ^#^1 ^ 
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*7|*°ll ^ -#7] 80 t £ T ^ 200 rsl *£«1H ( ^ 4-8-71* ini^^l 

^S-71 *7|*oi|s| ^v 7 i ^^jg ^.^ ^ ^ ^o|] tflsfl 50-800 ^- 7 J ^*fl # *sjM| cfl^V 

#7) ^7}^^]9] 50% o)^, ^ 4* 7]# 2L^-3Hf- *^l«3fl ^7f §^*8S1 ^|2:»S-«.: 

(5*^ 1) 

[-0-(A)-0] n M(R 1 ) 2 , n 

10^ »#o)3i; 

n£r 1 31 tt 2<>lJi; 

A^r €^ 1 202] 3=^ 7>*] ^ ^ oj-ig, o^z), 2>?flv|, a=±=- Si, Ge, S, O, N ^ *H*13. 
*m Hi*f 7>^1 ^ *h*J, oj.fi, tt9H^o| jsl; 

*1 202) ^^I^CalkynyDol^. 

2. 

3^*] 305. 
2) 

D-(R 2 ) 3 . c [X(R 2 ) d ] c 

^-71 ^^-^ 2<HW, 

15^ n# ^o^; 

d^r, X7fAV4i ^SJ ^4- l°]:a. X7f ^4-. 2<>]^. X7> ^^|^<y ^-9- 30) si; 





R 2- zj-zj. 1 i4]*] 20*1 SE^ 7f*l ^ tt^M. ^U, fl-SK^S. *]^a a 

*)«:£]*) ^<=r 3 MW 12^1 ^3^4.3. 3t±r *1#*1*1 S^fr £^ 6 vfl^l 40^1 <>V«; 

^ ^-^ BE^ ^l€r^^l £f£r 7 15^1 o^^(aralkyl); ^xr 3 M)^ 20^1 ^71 ^(alkynyl); Hel 

1 vfl^l 10^1 7^1 ItSH^lL Heim^ 1 m^J 1021 7f*l H2l(i& 

sj-^S. SE^r ^l^sl^l 3 m^l 122) aJ^s.^)^^; HeK^rfl-^dEiS. ^1^ Al^sl^] 

4:^ 1 ^fl^l 1021 3E^- 7>^1 2>^)^^Al; ^^(^-^^5. gc- 3 Ml*] 122j A] 

#^.2>^)^s.a1; EeK^Sff^ SE^r *1«-Sl*1 ^ 6 tfl*l 402] o].^)>as.A) c) jgl; o] ufl ^^|2] A] 

3) 

(R 3 ) 9 D-(R 4 )-D(R 3 )« 
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>£7| 2}-^ 3<>fl>H. 

R 4 * 1 ^ ?W $?fly ( w]^; ^SK^S. ^1^5)^1 3 

£5]*] ^ fhh^ 7 vfl^l 15^ of^^alkyDolcf. ^ " 1 

3^8- 3. 

(S*^ 4) 
[Cat] a [Anion] b 

^^q- ofol^-o]^^ oi otoi^.^^ ^-71 ^71 z\}l^v$o] »)^.°. 15^ -B-71 ^^-i-o| ^ 3X3L*\; 

Anions 1, £^ Sj-tJ-^ 2 ^ s}^#£j ^ Mi of^Tfl *r 54 €-°l*<>M. SL^M^, <£^-v}\%o) 

— > [SbF 6 ]", [PF 6 ]' p lAsF 6 ] , 5H-&^S^MBflo|e( perfluoroacetate; [CF 3 C0 2 ]"), ^#^£.5.^5.tf)j2_MHH 

(perfluoropropionate; [Cy^CC^]"). 5)^^s.^^eflo] ^(perfluorobutyrate; [CF 3 CF 2 CF 2 C0 2 ]"), 

(perchlorate; [CIO 4 ]~), 54ef-l-¥-^^5.tflolH(p-toluenesulfonate; [p-CH 3 C 6 H 4 S0 3 ]~). [SO 3 CF 3 ]", J^B^S^, 

aj+b^ *W °<?°1£^- #°]^-^ 71)^1- M-E}tH^, o|f^ cat*}- anient &7\*\ ^o) n^ £ a ^ 



3^ 4. 



^7] sW*\ 4 sJ *7]tf-fr [NH(R S ) 3 ] + . [NH 2 (R 5 ) 2 ] + . [NH 3 (R 5 ),]*. 3=fe [N(R 5 ) 4 ] + °] 

[PH(R 5 ) 3 ] + , [PH 2 (R 5 ) 2 ] + , [PH 3 (R 5 ),]\i£*r [P(R 5 ) 4 ] + lilt; [C(R 5 ) 3 ] + °] ?>Ji^, [H(OEt 2 ) 2 ] + . [Ag] + . 
[Cp 2 Fe] * <L3. o]^*]^ H7l«J^. #71 zj-^sj R5^. i vfl^l 20S) -fd^ ^fe 7W <g-^. 2] 

S£fe -MS -IK}; SS'ria i& *1#S1*] QSr 3 vfl^l 1221 ^1»^ a) 

J ^ -ii^sife. ^oj-g- ^ O.S SHr ^ ^-8-7]# JlHig #f ^ 



^ W 5. 

^1 3 «oq a^^, 

^7l 4^ iieflom Hfe ^olLilo]E7> ^71 4a 4b^ ±] ^ #^^-<y ^J* s^jo^ ^. 

^-8-711- 3E«-^ Jie]^ #efl«7fl -f-7f #^]^ ^a*^: 

4a) 
[M'(R 6 ) 4 ] 
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4b) 

[M'(OR 6 ) 4 ] 

#71 3**H4 4a, ^ 3J-SH1 4b°fl>M, 

r6 o. f^^^j^; ^.^s. ^i^sia>m- *msi*i at* i ^*i 2021 ^ ^ 7^1 ^ a - 

6 4031 3 2031 3E^ 7^1 Hel^^^l ^~ 18 MM 4831 ^ 

7M ^ Helof^^s.A]7]- AJ^S 6M1^1 4031 ^-s.« 0.5. *1^£ SE^r *l«-sl*l ^ 7 x%x] 1531 

*1 1 *cM 5U<H*1. 

-y-7] -8-71-8-^1)71- ci#s.^dii^ ^#3.3.0^, #s.s.^s^ s ^ *^#3. 0)^.0]^] ^o.^^ E ^ a}b»s]^ ^joj 

# ^ °.3. *}£r ^ *h8-7|» X«-*Hr -ne)^ -S-efl^Tfl ^7} ^*fl3] *)2:«o Vl 3. 

7. 

*n 1 ^ 5U<>h, 

^"71 -fr^-g-nflo] #71 #^1 -g-»Jj ^oj ^. ;~Bfc ^ 5Q ^ 40 q % <y ^ ^1 o^L q-Aj 

8. 

*n 1 *4| 5a°W. 

^71 **<>1 -4M ^^=^1 -g-*J] ^51 ^ ^afl ^ rflwj 50 ifl*l 200 %<3 3* ^-2.3. ^ ^->g*7l 

# 31 e]^ ^3)^741 ^-7f^^fl3l ^la*^. 

J87I ^^-»>-§-3l £5= T7f 80 r ^ T (*£) < 170 ^*7|# i^>^ Jiel^ 4^71) 

3^8" 10. 

*n 1 «<hi sa°w. 

^-71 T7> 80 r £ T(*S.) <: 150 t)°J 3# ^SlS. ^ ^*7ll- i^-*H^ aiel^g ^eil^T^l 

3^ 11. 

^) 1 *<fl sa*w. 



- 20 - 



^71)^-^ 10-2005-0053096 



12. 

#7l ^ofl lO^sl *i©l^* $-fr*>^ xj^ufl i ^ofl cfl*fl, 15^ 



slw& ma^n i m^i 3 



-Q. • til 



#1- i^>^ 3# ^3 *|-*r 



13. 

1 ^M] 5a<>H. 

#7] #t>fl #7] ^nfl >^ 7]i 



#7] -§-<Sj 



^4 # -i-^cflw] 1/2500 vfl*] 1/2000004 



14. 

£-4414 *#*H4 
15. 

5) 




m£- 0 ifl^l 44 ^^o]j7 ( 

R* R* R« SRW M ^ ^*7l# l+EWM, t+o^fe «1^# ^-8-7)0]^, R 7 t R 8 R 9 * R 10 ^ Ai 

<g;g£l<H 4 124 3L3j. *1#«J n-f-, SE^- 6 vfl*l 24^ JieJ^- *g#$ ^ SU^. 



#71 u]^# ^-8-71^ ^4i; 1 204 3=^ 7^1 ^ l ifl*] 20^ SE^ 7}*| 

^ «S.^a(ha!oaIkyl); 1 20^ 7^1 1 20S1 7^1 ^ 

20S] SE^ 7>^ ^ <&7l <d (alkynyl); 3 xfl^] 20S1 ^ 7M ^^7l^ 

(alkynyl); ^1^, <^7l^ f ^5.^1, «Stt« f ttS.^y, «S.^1^S. *l«2S|7ji4 3 

4^4 124 f-°^; tt^^i. ^7]^, »s« B «^<as, £ ^ ^s.<&7]^is. ^I«s1^l+ ^iss)^l ^ 

51^1 flKS- ifl^l 154 oV^(aralkyl)l-3£^^, 
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hydrocarbonaceous polar group) 0 ! 




-NCO, R n -NC0, -CN, -R u CN f -NNC(=S)R 12 . -R n NNC(=S)R 12 , -N0 2 , 



,R" ,R" 



R' 3 



R13. 



R" 



R 12 / 

-n: -r"n; -oc(0)n 



R 12 



-R»0C(0)N 



o 
II 

-SR" 
II 
O 



R"SR" 

I! 

O 



O 
II 

-OSR" 
ti 

o 



o 

-R"OSR 12 
n 

o 



o 
II 

-OSOR" 
ll 

o 



o 

R"OSOR" 
n 

o 



R" 



R" 



N R t3 > X R", 



— R 1t B^ 



OR" 
OR 13 , 



- B 



OR" 



N ORt3, 



R 12 O 
I H 



R" O 
-R'V-C-R 13 , 



R 12 O 

i 'I 
-N-C-OR 13 , 



R 12 O 



A /R" 
-c— c 



— R»C-Cv 

I X RH 
R12 



OR" 



OR 12 



O Ri2 0 O R"0 

II T II || I il „ -P' — R n P' v 

-C-N-C-OR^ 3 . -RHC-N-C-OR 13 , NDR", x OR", 



— OP 



\ 



OR" 
OR*, 



.OR" 
R"OPT 

x OR 13 » 



O OR" 

PC 
x OR 13 



OR" 
\OR« > 



O 

II .OR" 

\OR"> ~ 



o 

II /OR" 
-R'OPf - 
N OR«l 



zfztsU R 11 ^ 1 20^ S^r 7 r *l ^ 1 20^1 7}^] ^ %v 

5-°>^(haloalkyl); 1 tJM 203 ^~ 7 r *l ^ <gn*d'. ^±^r 1 203 J£*r 7}*) ^ ^UrTfl^; 

&±*r 3 tfl*l 203 7W ^-^ ^^^(alkynyl); 3 203 ^^r 7}7] ^^^^(alkynyl); 

^^1^, ^7]^ ttS*. ^sL^, «^-^)^ t *3.«tM>d3. x)&5\7]^ *1«"3*1 ^ 403 
°Vf; 9=^ ITS, iH^, *bl\=L «3>fi, »S.«hS, *3/£*Hi. «3.^Hd3. *1«:37W ^ 7 ifl^l 

153 °V^:^(araikyl)o]oi, 



zj-zfoj R 12 R 13 ^ R 14 o. i vfl^l 20^ 7>^] ^ ^4i^r 1 ^^1 20^ ^1^ SE^ 

7V^1 ^^(haloalkyl); 1 vfl^l 20^ <£*g ^ 7\t) °j:7ll^; <eh£^ 1 vfl^] 20^ ^1^ SE^ 7}^ 

3 Ml*l 20°4 7H «^7j ^(alkynyl); ^rrh^ 3 20^ ^1^ £^ 7}t.| ^^7] 

^(alkynyl); °i?fl\i, ^7]^, VS.©^!^. St^r ^S.^^l^S. ^1^^) o>^o_ 3 

ifl^l 125} <£ZJ, <g;?fl^, ^7)^. ^-5.^. ^<lJ-7fl^, SE^- ^S.°>7)^5. ^l^s)7m & 

vfl^l 40^ off ; °>7fl^, °i7l^[ # ^5.7jl, ^<ft«, «S.^7fl^,9£^ t^^l^ *l*Sl7li+ 

^1 7 *fl*) 15^^SS(aralkyl); ^^^1, 7>Ji^Ah ^5.^^^-^ 



1 ^fl^l lO^J 



^ W 16. 
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*0 1 Si<H>H. 

#7) &o»o] ^ 3-8-?l oii^v Jie]^ -§-ei]#?fl 351%MyRr ^H8 £.3. ^ ^ 3-§-7l# 

3^8* 17. 
*fl 16*°fl 5U<>t>H, 

^■71 -8-°-$ *sl -#7) ^ ^--8-7] jiel^ sj^sj ^ ^*7]# 5.^^- ^j±\5 

3*^18. 

tHS- ^ 3-8-711- :ne^ ^3)^31 ^ 3-8-7)1- X#*Ht Jie]*g -§-31^74] ^#*( 

31 T 1 * 19. 

*0 1 1M 5fl<H-H. 

«7] ^ 3-8- 7l# i^-^r :ne]*g -§-3]^] ^-7> ^tg-^l^r ^7>^(Mw)o] 100,000 MM 1,000.000^] ^ 
20. 

3^9" 21. 

*»20SMl5fl<>W. 

5.^1^^ el^f^o)^ &(Rth)°] 70*fl*l 1000 nm^ ^ 

(<r«^ 1) 

R, h = A (n y - n z ) x d 

sHh550nm<>M ^S^lfe ^ %(fast axis)^l ^l:°]JI f 

550 nm<*]*) %^£]^ ^v^oj ^^oIjl, 
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3^8- 22. 
*]20^°H 5U<>H, 

3) 

nx % ny > nz 

(nx ^ ^(slow axis)Sl ^^#0]^ ny ^ jx^ ^(fastaxis)^ ^lro]J2, nz^ ^1 ^>3f- 0 l<}). 

23. 

<#7) o]*$a$ igM.o] LCDCLiquid crystal display)* *-1)7fE) *L C-€efl<>) ^(negative Opiate) a.-* 5. 

3^3- 24. 
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